Combining an mTOR antagonist and receptor tyrosine kinase inhibitors for the treatment of prostate cancer.
Inhibition of the mammalian target of rapamycin (mTOR) signaling pathway is a potentially useful therapeutic strategy in the treatment of advanced prostate cancer. However mTOR antagonists used as single agents are not likely to result in dramatic clinical responses, so that it is useful to identify prospective agents that might be useful in combination. We treated CWR22Rv1 and LNCaP prostate cancer cells with an mTOR inhibitor, rapamycin, alone, or in combination with either of two receptor protein kinase (RTK) inhibitors. We assessed the effects of these treatments on cell survival and activation of down-stream mTOR target proteins. Treatment with either PD16839, an EGFr antagonist, or imatinib mesylate (Gleevec), a PDGFr, c-kit and bcr/abl antagonist, enhanced the anti-proliferative effects of rapamycin. We therefore assessed the effects of treatment with the RTK antagonist alone and in combination with rapamycin on mTOR targeted proteins. RTK antagonists alone had no effect or paradoxically increased phosphorylation of the mTOR targeted proteins, p70 S6 kinase and ribosomal S6. In contrast, when these cells were treated with either RTK antagonist in the presence of rapamycin, there was a dramatic decrease in phosphorylation of these two mTOR-targeted proteins. These effects were not mediated through phospho-AKT. Since two separate RTK antagonists had additive antiproliferative effects in combination with an mTOR antagonist and were associated with a dramatic decrease in mTOR targeted proteins in cells with or without PTEN expression, the strategy deserves further evaluation for the treatment of prostate cancer.